• Easy way to take advantage of pure 0/1 software.
• Poor computational properties (Owen & S. Mehrotra (2000) ).
• Sometimes the only alternative if you want to avoid disjunctive constraints.
is a minimal system of linear equations describing the affine hull of P m,n . Obs. (Complement) If A, X ≤ b describes a kdimensional face of P m,n , then A , X ≤ b also describes a k-dimensional face of P m,n , where A is A with column j multiplied by −1, and b is b minus the sum of the entries in column j of A.
Inequalities: Preliminary remarks
Obs. (Permute) If A, X ≤ b describes a k-dimensional face of P m,n , then Π 1 AΠ 2 , X ≤ b also describes a k-dimensional face of P m,n ,
General block inequalities
Define the general block inequalities j∈S i∈L
Thm. Let X be an m × n 0/1 matrix. If X is in P m,n , then X satisfies all of the general block inequalities.
Facets and efficient separation
Thm. If the "n-binomial remainder" of l is not zero, then the general block inequality describes a facet of P m,n .
Thm. For fixed l, we can find all violated general block inequalities in polynomial time.
Efficient separation
• Violation if and only if j∈S i∈L
• For all large enough n, we have κ(l, n) = l − 1
• Split on i∈L x ij >< l/2 Very general block inequalities, ex.
The very general block inequality A, X ≥ 1 is valid for P 5,3 .
Other facets
Violate?
The "nonblock inequality" A, X ≤ 7 describes a facet of P 4,3 . 
Derive from general block inequalities

Observations from experiments
• All facets appear to be described by inequalities A, X ≤ b with A ∈ {0, ±1} m×n • All nontrivial facets appear to be described by inequalities A, X ≤ b with A having no row occurring exactly once, except, possibly, a zero row.
General separation
• Even though we do not have a structural characterization of the all-different polytope P m,n , in very recent work (Lee and Margot, 2003) , we have discovered an efficient separation algorithm based on linear programming
• Along with computational results on the edge-coloring problem, this will be released soon Edge coloring: Basic formulation
n|V (G)| equations in n2 n−1 |V (G)| variables. e.g., 1/2 as many equations as variables for ∆ = 4 (n = 2) =⇒ Coloring a 4-regular graph with fewer than one 0/1 variable per edge!
• Block inequalities: Separate, or enumerate (some if ∆ is large).
More Inequalities: Odd cycle L
• Type I:
